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Abstarct. In this study has been taken one whole flour coming from wheat Turda 2000 species 
and other whole flour coming from triticale Titan species. Both species have undergone fertilization 
treatment: F1=N40P40 and F2= N60P60. Whole flour from these species of cereals was mixture in three 
different ratio for each type of fertilization finally obtaining 7 bread variants including the control 
variant coming from whole flour Turda 2000 species unfertilized. The three ratios have been chosen 
like M1=50:50% wheat:triticale,  M2=70:30% wheat:triticale, M3=30:70% wheat:triticale. Following 
analysis of the main force Romanian bakery standards like: volume, porosity, elasticity, H / D ratio, 
moisture, acidity, sodium chloride and comparing each of the 6 variants with the blank variant was 
evidence found that the best variant how is in according with maximum physico-chemical parameters 
is P1F2 variant with a ratio of 50:50% wheat:triticale follow by P2F2 with a ratio of 70:30%  
According with analysis performed found that fertilization factor has a very significant influence on 
the bakery quality. 
 
Keywords: wheat, triticale, mixture, ratio, bread, quality. 
 
INTRODUCTION 
 
The increased food needs due to world population growth is note that the specialists attention 
goes to investigate less known crops such as triticale varieties that can become an alternative to bakery 
wheat varieties.  
Triticale is a new cereal created by man by hybridization between Triticum and Secale 
(being, genetically types, a amfidiploid between wheat and rye). In addition to keeping 
valuable characteristics of wheat, was follow the transmission of the rye favorable characters 
including: large number of baby ear in the ear, longer retention germination, exploitation the 
worst culture conditions, such as poor soils and harsh climates. The main chemical 
components of grain triticale is between the values of wheat and rye. After dates of Mexic 
International Maize and Wheat Improvement Center CIMMYT and other estimations, triticale 
cultivated area in the world today exceeding one million hectares the tendency to expand in 
areas with unfavorable soil and climate for wheat and rye. In Romania, triticale is grown on 
15 to 20 thousand ha, appreciating that the surface can be extended to about 150 000 ha, under 
less favorable wheat and barley conditions. (www.agricultor.ro) 
Serious investigations of triticale bread commenced as late as in 1997 in Estonia. The 
first attempts to grow the triticale cultivars Modus, Dato, Presto, SV 92280 in Estonian 
conditions have been successful. They are productive, resistant to leaf and stem rust, powdery 
mildew, and with good grain quality.( M. Tohver si colab. 2005) 
Each wheat grain has three parts: the germ, endosperm and bran from pericarp. Germ 
is the part that can be fertilized through pollination, endosperm is the source of energy it needs 
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to develop germ and bran is the tough outside, fibrous, which protect the seed. The seeds can 
be eaten whole or ground form whole wheat flour. White bread is made from flour containing 
only the core of a grain (endosperm). Black bread comes from the endosperm and 10% bran 
and integral bread contains all the components. Integral bread has twice as much potassium, 
almost three times more fiber and six times more magnesium than white bread. Organoleptic 
properties that must be taken into account to characterize the integral bread are presented in 
the table below. 
 
                                                                                                    Tab.1 
Organoleptic properties of whole bread 
 
Characteristics Admissibility conditions 
Aspect High volium, low volium 
Shell Matte surface 
Color Brown to reddish brown, uniform 
Core 
Aspect Mass with uniform pores, no traces of flour 
lumps or unmixed, without foreign bodies, no 
goals 
Consistency Flexible. From mild pressure to return to its 
original state, crusty in touch 
Flavor, test Pleasant, characteristic of whole bread, 
moderately salty, tasteless and odorless foreign 
(mold, disagreeable) 
Signs of microbial deterioration By breaking not form mucilaginous threads 
 
MATERIALS AND METHODS 
 
The integral bread obtained comes from two varieties of cereals used in a stationary type 
experience with several factors develop in the  Turda Research Agriculture Center (SCDA 
Turda). The integral bread considered the finished products was made in Bakery Pilot Station 
and qualitative analysis in this paper have been conducted in the Laboratory for Quality and 
Food Safety –both from LICSA (USAMV Cluj-Napoca) 
Four experimental factors were taken in the study as follows: 
 
S Factor - Biological material consists of two varieties of cereals, with two graduations: 
 S1- Turda 2000 wheat species  
 S2 – Titan triticale species  
 
F Factor - basic fertilization with three graduations: 
 F1 N40P40 kg/ha from sowing 
 F2 N40P40 kg/ha from sowing + N20P20 kg/ha the resumption of vegetation in spring 
 
P Factor Is the final product (bread) made from whole wheat to the three mixes 
 P1 : 50:50 % grâu (S1):triticale( S2) 
 P2 : 70:30 % grâu (S1):triticale (S2) 
 P3 : 30:70 % grâu (S1):triticale (S2) 
 
• Experimental design: 
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M1F1:1 Mix-1 fertility treatment  N40P40 kg/ha  P1F1 – bread made from the 1 mix / F1/ 
M2F1: 2 Mix-1 fertility treatment  N40P40 kg/ha          P2F1 – bread made from the 2 mix / F1 
M3F1: 3 Mix-1 fertility treatment  N40P40 kg/ha   P3F1 – bread made from the 3 mix / F1 
M1F2: 1 Mix-2 fertility treatment  N60P60 kg/ha   P1F2 - bread made from the 1 mix / F2 
M2F2 :2 Mix-2 fertility treatment  N60P60 kg/ha   P1F2 - bread made from the 2 mix / F2 
M2F2 :3 Mix-2 fertility treatment  N60P60 kg/ha  P1F2 - bread made from the 3 mix / F2 
Blank variant - PTURDA 2000 –represent the integral bread obtained from unfertilized wheat 
M-represent integral flour mixed  
P-represent integral bread obtained 
 
In order to achieve the objective it was decided for a two-phase dough preparation 
method containing yeast and dough. The leaven was prepared from flour, water and yeast, 
then add salt and remaining flour and water. Integral flour was obtained by grinding wheat 
and triticale  samples previously cleaned including foreign bodies. Grinding was done with a 
laboratory mill equipement and then sifted through a screen to the small mesh to remove 
coarse bran. The goal was to achieve an finished product of 0.700 kg / bread. 
 
Tab. 2 
 
Analyses performed on all finished products according to experimental design 
Parameters followed The method used Equipment used 
Bread volume (cm3) 
 
SR 91:2007 Fornet equipment 
used 
Analytical Balance, Fornet 
equipment 
Porosity (%) STAS 91/83.  Determination 
of core porosity. Weighing 
method 
Punch sharp brass, angle, 
analytical balance 
Elasticity (%) SR 91/2007 Elasticity 
determination 
Special equipment for elasticity 
determination, punch sharp brass, 
knife 
Height / diameter ratio  
(H/D) 
SR 91/2007 Height / diameter 
ratio  determination 
Ruler 20 cm. 
Moisture % SR 91/2007 Moisture 
determination 
Electric thermoregulation oven, 
Weighing vials; analytical balance; 
Desiccator. 
Acidity, (acidity grade) SR 91/2007 Acidity 
determination 
Erlenmeyer glass; funnel; a watch 
glass; pipette, burette, filter paper, 
glass rod,Berzelius glass 
Reagents - 0.1 N sodium 
hydroxide; Phenolphthalein, 1% 
solution in ethylic alcohol 70%  
volium. 
Sodium chloride , (%) 
 
SR 91/2007 Sodium chloride 
determination 
Reagents - Silver nitrate solution 
0.1 N. Sodium chloride solution 
0,1n, Potassium chromate solution 
10% 
 
RESULTS AND DISCUSSION 
 
The following indicators were analyzed of the main force Romanian bakery standards like: 
volume, porosity, elasticity, H / D ratio, moisture, acidity, sodium chloride and the results are 
presented in the table below 
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Tab. 3 
 
Result of quality parameters for 7 integral bread obteined 
 
Follow parameters  (0.700 kg/buc) Bread 
variants 
and  
Standards 
Vol. 
(cm3) 
H/D 
(%) 
Porosity 
(%) (%) 
Elasticity 
(%) 
Moisture 
% 
Acidity, 
(acidity 
grade) 
NaCl 
(%) 
P1F1 1150 0.35 57.4 75 42.7 4.48 1.2 
P2F1 1160 0.36 58.8 81.6 42.9 4.48 1.2 
P3F1 1090 0.31 51.9 73.3 42.5 4.02 1.2 
P1F2 1190 0.44 62 84.6 43.3 5.12 1.3 
P2F2 1180 0.41 59.9 83.3 43.6 4.16 1.3 
P3F2 1170 0.40 59.2 75 41.3 4.16 1.2 
Blank 
variant 
PTURDA 2000 
1160 0.36 57.5 77 43.2 4.49 1.2 
STAS 
(romanian 
standards) 
220cm3/ 
100 g 
0.4-0.5 Minimal 
60 
Minimal 78 Maximal 
45 
Maximal 
6 
Maximal 
1.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. Integral bread aspect influenced by fertilization 
 
As can be seen from adjoining figure1, fertilization affected significantly bread 
volume. The high volume can be observed to the P1F2 followed by P1F2 bread variants, and 
the low volume can be observe at P3F1 bread variant, characterized by cracked crust the same 
aspects appear at P1F2 bread variant, both variants have in composition highest level of 
triticale with low doses of fertilization. The bread volume is related of its form which is 
obtained by determining the ratio between height (H) and diameter (D) product. An H/D  ratio 
characterize a corresponding form and volume bread. Over this value the brea will be 
embossed and under this value the brea can be flattened in both of the situation the volume is 
small like at P1F1 and P3F1 in ratio of 50:50 % and 30 : 70% wheat : triticale. 
From three types of bread obteined from three mixed ratio we can say that although all 
three variants have a small volume and are flattened a slight volume increase it is noted at 
P2F1 70:30 % wheat : triticale that is where wheat predominates. The followed value for this 
bread variant are comparable with the followed of blank bread variant. 
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Fig.2. Integral bread section aspect influenced by fertilization 
 
 
Fig.3. Blank variant represented by unfertilisedTurda 2000 species  
 
               The porosity aspect is significantly affected by fertilizer and is closely related to 
bread volume. The more volume is higher the more greater porosity is like P1F2 (50:50 wheat 
:triticale) 
A low porosity content is on P3 F1 bread variant (70:30 wheat : triticale) All variants of the 
F2 fertilization fit in a minimal 60% porosity. 
In the elasticity case this is significantly influenced by fertilization and is closely related to 
bread volume and porosity. An elastic core (after a slight push, immediately returns to its 
original state), no traces of flour lumps or no-kneaded was observed in P1 F2 and P2 F2 
(50:50% and 70: 30%) wheat triticale with extra fertilization doses on cereals species. 
As can be seen fertilization influences the volume elasticity, shape, porosity - the core of 
which is presented as in table, with uniform pores, brown crust, brown to reddish brown. 
Humidity is fall within acceptable limits maximal 45% both for bread as influenced by 
fertilization as well as control variant. The acid content and sodium chloride within the limits 
of 6% and 1.4% for all variants. Comparing samples with the control variant derived from 
flour whose raw material was not fertilization, a similar value index volume, elasticity, 
porosity, moisture, acid and sodium chloride can be observed in sample containing 70:30% 
wheat P2F1 : triticale.  
CONCLUSIONS 
 
 Physico-chemical properties in common interest are: humidity, acidity, and 
porosity. 
 The samples comparing with the control variant derived from any non-
fertilization cereals flour type, a similar value index like volume, elasticity, porosity, moisture, 
acidity and sodium chloride can be observed in sample bread variant P2F1 containing 70:30% 
wheat: triticale  
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 The best variants that satisfy the maximum physical and chemical parameters 
sample is P1F2 followed by P2F2 in an ratio of 50:50% and 70:30% wheat: triticale on second 
fertilization with extra fertilizer  
 So to use triticale in bread like a row material should not be neglected the 
fertilizer control aspect. 
 From the conducted analysis we conclude that the influence of species is 
important in situation when we are dealing with low fertilization doses like F1 and not so 
important in situation when we work with control fertilizer of row material F2 in this case. 
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